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GRASS AND LEGUME SILAGES 

FOR DAIRY CATTLE 

By W. B. NEVENS, K. E. HARSHBARGER, and K. A. KENDALL 
T HE ADVANTAGES of using grasses and legumes as silage have been widely publicized - so widely in fact that many dairymen now commonly use these crops as 
silage. Unfortunately the publicity has played down certain facts 
that farmers ought to have before deciding to use their grass or 
legume crops in this way. 
Making a grass or legume silage is more complicated than 
making corn silage; it requires more care and the use of preserva­
tives in just the right amounts; and it has disadvantages that 
no one can get away from. Furthermore, we need to know more 
exactly the best stages at which to harvest these crops for silage, 
and the best ways of ensiling them. To get this information will 
take more experimental work. 
It is the purpose of this circular to give a balanced, over-all 
view of the whole problem of grass and legume silages. 
Advantages and Disadvantages 
Saves an entire crop. When a grass or legume crop is con­
verted into silage, it may be saved in first-class condition for 
feeding even in a rainy season. In such a season, haymaking is 
difficult and heavy losses are likely to occur, especially in harvest­
ing the first cutting of alfalfa and in curing soybeans. 
Preserves surplus pasture. During the time of lush growth 
in May and June, surplus pasture can be put in the silo and used 
as an excellent supplement to short pastures later in the season. 
A more steady supply of succulent feed during the pasture season 
can thus be obtained. 
Distributes labor more evenly. When grass or legume silage 
is substituted for corn silage, labor can be distributed more evenly 
thruout the year. 
A disadvantage is that more labor is needed to harvest grass 
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T h e  a b o v e  m a c h i n e  h a r v e s t s  t h e  s t a n d i n g  c r o p .  A l f a l f a  a n d  g r a s s e s ,  l i k e  
t i m o t h y  a n d  b r o m e g r a s s ,  w h i c h  d o  n o t  c o n t a i n  a  l a r g e  a m o u n t  o f  m o i s t u r e ,  
a r e  b e s t  h a n d l e d  b y  s u c h  m a c h i n e s .  
o r  l e g u m e  c r o p s  t h a n  t o  h a r v e s t  c o r n .  P i t c h i n g  s u c h  c r o p s  f i r s t  o n  
w a g o n s  a n d  t h e n  i n t o  t h e  s i l o  f i l l e r  c a l l s  f o r  a  g o o d  d e a l  o f  h e a v y  
l a b o r .  S o m e  h a y  l o a d e r s ,  h o w e v e r ,  w i l l  l i f t  g r e e n  c r o p s  f r o m  t h e  
w i n d r o w  o n t o  a  w a g o n .  F o r a g e  h a r v e s t e r s ,  r e c e n t l y  d e v e l o p e d ,  
w i l l  m o w ,  c h o p  i n t o  s h o r t  l e n g t h s ,  a n d  l i f t  t h e  c r o p  i n t o  a  w a g o n  
o r  t r u c k  i n  o n e  o p e r a t i o n .  L a b o r - s a v i n g  m a c h i n e s  s u c h  a s  t h e s e  
w i l l  u n d o u b t e d l y  e n c o u r a g e  f a r m e r s  t o  g r o w  l a r g e r  a c r e a g e s  o f  
g r a s s  a n d  l e g u m e  c r o p s  f o r  s i l a g e .  
S t i l l  a n o t h e r  d i s a d v a n t a g e  i s  t h a t  m o r e  t o n s  o f  g r a s s  o r  l e g ­
u m e  f o r a g e  t h a n  o f  c o r n  f o r a g e  m u s t  b e  h a n d l e d  p e r  t o n  o f  d r y  
m a t t e r  s i n c e  t h e  m o i s t u r e  c o n t e n t  o f  g r a s s e s  a n d  l e g u m e s  i s  h i g h e r  
t h a n  t h a t  o f  c o r n .  T h i s  g r e a t e r  w e i g h t  a d d s  t o  t h e  c o s t  o f  h a r v e s t ­
i n g  g r a s s  a n d  l e g u m e  c r o p s .  
M a k e s  f o r  f u l l e r  u s e  o f  s i l o .  T h e  s i l o  c a n  b e  f i l l e d  t w i c e  e a c h  
y e a r  - i n  t h e  s p r i n g  w i t h  g r a s s e s  o r  l e g u m e s  f o r  s u m m e r  f e e d ­
i n g  a n d  i n  t h e  f a l l  w i t h  c o r n  o r  o t h e r  s i l a g e  f o r  w i n t e r  f e e d i n g .  
B u t  t h e  t r o u b l e  i s  t h a t  g r a s s e s  a n d  l e g u m e s  o f t e n  r e q u i r e  
s t r o n g e r  s i l o s  t h a n  c o r n .  T h e i r  h i g h  m o i s t u r e  c o n t e n t  c a u s e s  m o r e  
p r e s s u r e  t h a n  c o r n  s i l a g e .  R e i n f o r c e m e n t s  c a n  o f t e n  b e  s u p p l i e d  
b y  p l a c i n g  e x t r a  h o o p s  a b o u t  t h e  s i l o .  
U s e s  c r o p s  c o s t i n g  l e s s  t o  p r o d u c e .  M o s t  g r a s s e s  a n d  l e g ­
u m e s  a r e  p e r e n n i a l s .  T h e r e f o r e  t h e  o v e r a l l  c o s t  o f  s e e d ,  l a n d  
p r e p a r a t i o n ,  a n d  l a b o r  r e q u i r e d  t o  p r o d u c e  a  t o n  o f  t h e m  i s  
u s u a l l y  l e s s  t h a n  t h a t  r e q u i r e d  t o  p r o d u c e  a  t o n  o f  c o r n  f o r a g e .  
5 Grass and Legume Silages for Dairy Cattle 
A disadvantage is that a direct outlay of fifty cents to $1.00 
or more per ton of crop ensiled is necessary when a grass or 
legume is put up with molasses or other preservative. For most 
silos this means an added expense of at least $50 and sometimes 
upward of $100 for each filling. L.egume silage, however, contains 
from 2 to 2Y2 times as much protein as corn silage, and the cost 
of preservatives will therefore be partly offset by its greater pro­
tein content. Of course, the use of molasses or some other sugar­
containing preservative adds to the feeding value of both grass 
and legume silage. 
Contains more protein and carotene. Silage made with a 
grass or a legume is a better feed in some respects than corn 
silage. It has a higher protein content; hence less protein is re­
quired in the grain mixture. And it is higher in carotene. The 
carotene tends to increase the vitamin content and yellow color 
of the milk. The vitamin A in milk from cows fed grass or legume 
silage may be nearly as high as that of milk from cows on 
pasture. 
A disadvantage is that the total feeding value of an acre of 
a grass or legume harvested for silage is usually much less than 
that of corn on Illinois farms. Sometimes the feeding value is 
so much less that it is more economical to continue to harvest 
corn for silage and to use the grasses and legumes for pasture 
or hay. Pound for pound, grass or legume silage has only 80 to 
90 percent as high feeding value as corn silage. It contains less 
dry matter, and the dry matter has a lower feeding value. 
Preserves feeding value in weedy crops. When weedy 
meadow crops are preserved as silage, their feeding value is 
higher than it is when they are cured as hay. 
Makes control of insects and erosion easier. Both insect 
enemies and soil erosion are more easily controlled when grasses 
and legumes are grown than when corn is grown. 
Destroys viability of weed seed. The ability of most weed 
seed to produce new plants is destroyed when the seed are in­
cluded in the silage. 
Removes fire hazard. When grasses or legumes are preserved 
as silage, there is no fire hazard such as comes from storing damp 
hay in hay mows. 
- - - - - - - -
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Y i e l d  a n d  F e e d i n g  V a l u e  p e r  A c r e  
T h e  q u a l i t y  o f  t h e  s i l a g e  a n d  t h e  a m o u n t  w h i c h  a n  a c r e  o f  
a  g i v e n  c r o p  w i l l  y i e l d  a r e  t h e  t w o  m a i n  q u e s t i o n s  t o  c o n s i d e r  
w h e n  c h o o s i n g  a  c r o p  f o r  s i l a g e .  
A  g r a s s  o r  l e g u m e  c r o p  m a y  b e  e x p e c t e d ,  o n  t h e  a v e r a g e ,  t o  
y i e l d  a b o u t  t h r e e  t i m e s  a s  m a n y  t o n s  o f  s i l a g e  t o  t h e  a c r e  a s  o f  
h a y .  T o  m a k e  o n e  t o n  o f  h a y  r e a d y  f o r  t h e  m o w  t a k e s  3 1 j 2  t o  4  
t o n s  o f  g r e e n  c r o p  a s  i t  s t a n d s  i n  t h e  f i e l d .  O n l y  2 1 j 2  t o  3  t o n s  o f  a  
g r a s s  o r  l e g u m e  c r o p  w i l t e d  b e f o r e  e n s i l i n g  a r e  n e e d e d  t o  e q u a l  
a  t o n  o f  h a y .  ( T h e  d i f f e r e n c e  b e t w e e n  t h e  w e i g h t  o f  t h e  c r o p  
w h e n  f i r s t  c u t  a n d  i t s  w e i g h t  a s  h a y  r e a d y  f o r  t h e  m o w  i s  i n  t h e  
w a t e r  l o s t  i n  e v a p o r a t i o n ,  e x c e p t  t h a t  w h e n  t h e r e  i s  r a i n  o r  p o o r  
c u r i n g  c o n d i t i o n s  o t h e r  l o s s e s  m a y  a l s o  o c c u r . )  
T h e  y i e l d  o f  t h e  g r a s s  c r o p s  ( t i m o t h y ,  b r o m e g r a s s ,  a n d  m i l ­
l e t ) ,  i n  t o n s  o f  h a y  o r  s i l a g e ,  i s  u s u a l l y  l e s s  t h a n  t h a t  o f  t h e  
l e g u m e  c r o p s .  T h e  e x c e p t i o n  i s  S u d a n  g r a s s ,  w h i c h  y i e l d s  h i g h .  
T h e  c e r e a l  c r o p s  ( b a r l e y ,  o a t s ,  w h e a t ,  e t c . )  a r e  n o t  u s u a l l y  p r e ­
s e r v e d  e a s i l y  a s  s i l a g e .  
F e e d i n g  v a l u e  p e r  a c r e  d e p e n d s ,  h o w e v e r ,  u p o n  p o u n d s  " O f  
E S T I M A T E D  Y i E l D S  A N D  N U T R I E N T  C O N T E N T  O F  H A Y  A N D  S I L A G E  
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a  C a l c u l a t e d  f r o m  c h e m i c a l  c o m p o s i t i o n  o f  g r e e n  r o u g h a g e s .  b  A v e r a g e  1 9 3 5 - 1 9 4 4 ,  a s  g i v e n  
b y  C r o p s  a n d  M a r k e t s ,  V . S . D . A .  c  A v e r a g e  f o r  1 9 3 3 - 1 9 4 2  a s  g i v e n  b y  C r o p s  a n d  M a r k e t s ,  
V . S . D  . A .  d  Y i e l d  o f  c l o v e r  a n d  t i m o t h y .  e  A v e r a g e  o f  b a r l e y ,  o a t s ,  a n d  r y e .  
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digestible nutrients, not upon tons of harvested crops. The 
figures on page 6 show the yield and the feeding value of a 
number of crops when harvested for silage. These figures are 
based on average Illinois yields of these crops over a ten-year 
period and on average analyses of hay and silage. 
The chief silage crop in Illinois is corn. Both its feeding value and acre­
yield are high. It can therefore be taken as a good standard for measuring 
the yields and values of grass and legume silages. Ensiled at the right stage, 
it requires no preservative. 
Corn and sorghum give the most pounds of total digestible 
nutrients per acre (page 6). Altho sorghum yields more tons of 
silage per acre than corn, it has a lower feeding value both per 
ton and per acre. The legumes contain more digestible protein 
than the small grains and the nonlegume hay crops. Their a ver­
age yield of digestible protein may therefore be nearly equal to 
that of corn and larger than that of sorghum. 
Forage from both grass and cereal crops is low in calcium and 
protein. For that reason it is not as good feed for dairy cattle as 
legume forage. 
Sugars or Acids Needed for Good Silage 
When corn is ensiled, enough sugars are converted into lactic 
and acetic acids to make up 1 to 2 percent of the silage by weight. 
This alTIOunt of acid checks further action by the bacteria, so 
that , if the silo is air-tight, the silage will keep indefinitely. 
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G r a s s e s  a n d  l e g u m e s  e n s i l e d  a l o n e  m a y  n o t  m a k e  g o o d  s i l a g e .  
T h e y  c o n t a i n  o n l y  s m a l l  a m o u n t s  o f  f e r m e n t a b l e  s u g a r  - s o  
l i t t l e ,  i n  f a c t ,  t h a t  t h e  q u a n t i t y  m a y  b e  t o o  s m a l l  t o  p r o d u c e  
e n o u g h  a c i d  t o  p r e s e r v e  t h e  s i l a g e  a d e q u a t e l y .  A l s o ,  g r a s s e s  a n d  
l e g u m e s  u s u a l l y  c o n t a i n  m o r e  p r o t e i n  t h a n  c o r n .  W h e n  t h e y  ~re 
e n s i l e d  w i t h o u t  a  p r e s e r v a t i v e ,  b a c t e r i a  o f t e n  a c t  o n  t h e  p r o t e i n ,  
p r o d u c i n g  a n  u n p a l a t a b l e ,  i l l - s m e l l i n g  s i l a g e  w h i c h  c a t t l e  m a y  r e ­
f u s e  t o  e a t .  T o  a s s u r e  g o o d  r e s u l t s  w i t h  g r a s s e s  a n d  l e g u m e s  i t  
i s  t h e r e f o r e  n e c e s s a r y  t o  a d d  a  p r e s e r v a t i v e  - e i t h e r  m o l a s s e s  o r  
d r i e d  w h e y ,  o r  s o m e  o t h e r  s u b s t a n c e  c o n t a i n i n g  s u g a r ,  o r  t o  a d d  
g r o u n d  c e r e a l  g r a i n s  s u c h  a s  c o r n ,  w h e a t ,  b a r l e y ,  e t c . ,  o r  a c i d s .  
B e s t  W a y s  t o  E n s i l e  G r a s s e s  a n d  L e g u m e s  
F o r  b e s t  r e s u l t s  i n  e n s i l i n g  g r a s s e s  o r  l e g u m e s ,  o n e  o f  t h e  f o u r  
m e t h o d s  g i v e n  b e l o w  s h o u l d  b e  u s e d .  T h e  e m e r g e n c y  m e t h o d s  
d e s c r i b e d  o n  p a g e s  1 4  t o  1 7  a r e  w o r t h  c o n s i d e r i n g  o n l y  w h e n  i t  
i s  n o t  p r a c t i c a b l e  t o  u s e  o n e  o f  t h e s e  s t a n d a r d  m e t h o d s .  
M i x  g r e e n  c o r n  o r  g r e e n  s o r g h u m  t h o r o l y  w i t h  g r e e n  s o y ­
b e a n s .  S i l a g e  s o  m i x e d  k e e p s  w e l l  a n d  h a s  h i g h  f e e d i n g  v a l u e .  
T h e  p r o p o r t i o n  o f  s o y b e a n s  t o  c o r n  o r  s o r g h u m  s h o u l d  b e  o n e ­
t h i r d  t o  o n e - h a l f  b y  w e i g h t .  T h e  c r o p s  m u s t  b e  w e l l  m i x e d  a s  
t h e y  g o  t h r u  t h e  s i l o  f i l l e r .  P u t t i n g  i n  a  l o a d  o r  t w o  o f  c o r n  f o l ­
l o w e d  b y  a  l o a d  o f  s o y b e a n s  i s  n o t  s a t i s f a c t o r y .  E v e n  i f  l a y e r i n g  
t h e  s i l a g e  d o e s  n o t  c a u s e  a c t u a l  s p o i l a g e ,  c h a n g i n g  f r o m  o n e  k i n d  
t o  a n o t h e r  a s  t h e  l a y e r s  a r e  r e a c h e d  m a y  r e d u c e  t h e  c o w s '  c o n ­
s u m p t i o n  o f  s i l a g e  o r  c a u s e  w a s t e  t h r u  t h e i r  r e f u s a l  t o  e a t  i t .  
T h o  g r e e n  a l f a l f a  m i x e d  w i t h  g r e e n  c o r n  o r  g r e e n  s o r g h u m  t o  
m a k e  o n e - t h i r d  t o  o n e - h a l f  o f  t h e  m i x t u r e  b y  w e i g h t  p r o d u c e s  
e x c e l l e n t  s i l a g e ,  i t  i s  n o t  a l w a y s  p o s s i b l e  t o  c o m b i n e  t h e s e  c r o p s  
b e c a u s e  t h e y  a r e  n o t  l i k e l y  t o  b e  r e a d y  f o r  h a r v e s t  a t  t h e  s a m e  
t i m e .  
T h o  o c c a s i o n a l l y  g r e e n  s o r g h u m ,  g r e e n  a l f a l f a ,  o r  g r e e n  s o y ­
b e a n s  e n s i l e d  a l o n e  m a y  m a k e  g o o d  s i l a g e ,  t h e y  c a n n o t  b e  d e ­
p e n d e d  o n  t o  d o  s o .  S o r g h u m s  a l o n e ,  e s p e c i a l l y  t h e  l a t e - m a t u r i n g  
v a r i e t i e s ,  t e n d  t o  p r o d u c e  s o u r ,  s o g g y  s i l a g e .  T h e  s e c r e t  o f  m a k i n g  
s i l a g e  w i t h o u t  a  p r e s e r v a t i v e  i s  g e t t i n g  t h e  r i g h t  a m o u n t  o f  d r y  
m a t t e r  i n  t h e  c r o p  a s  i t  e n t e r s  t h e  s i l o .  M i x i n g  d r y  f e e d  w i t h  
t h e  c r o p  ( o r  u s i n g  a  p r e s e r v a t i v e )  i s  a  s u r e r  w a y  o f  p r o d u c i n g  a  
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Sorghums differ in value as silage crops, in their ability to resist lodging, 
and in the time they need to reach maturity. Sweet sorghums are preferred 
for mixing with grass or legume silage because they usually yield higher 
than grain sorghums or kafirs. 
good silage than wilting the crop or waiting until it has reached 
the proper stage of development. 
Mix grasses or legumes with molasses, usually blackstrap, 
or with dried whey. Using one of these preservatives is one of 
the most popular and satisfactory ways of making grass or 
legume silage. The risks are few and the results are likely to be 
A mechanically operated pump was attached to the blower (above) and 
used to draw molasses from the drum thru a rubber hose. Good grass and 
legume silages usually require some preservative such as molasses. 
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g o o d .  M o r e o v e r ,  a d d i n g  a  l i t t l e  m o r e  m o l a s s e s  t h a n  n e c e s s a r y  w i l l  
n o t  s p o i l  t h e  s i l a g e ;  i n  f a c t  i t  w i l l  m e r e l y  a d d  t o  i t s  p a l a t a b i l i t y  
a n d  f e e d i n g  v a l u e .  T h e  g r o s s  c o s t  i s  m o d e r a t e ,  a n d  s i n c e  o n l y  a  
p a r t  o f  t h e  f e e d i n g  v a l u e  o f  t h e  m o l a s s e s  i s  l o s t ,  t h e  n e t  c o s t  i s  
s m a l l .  D r i e d  w h e y  i s  u s u a l l y  m o r e  e x p e n s i v e  t h a n  m o l a s s e s .  
T h e  l e a s t  a m o u n t  o f  m o l a s s e s  n e e d e d  p e r  t o n  o f  g r e e n  c r o p  
e n s i l e d  i s :  
P o u n d s  P o u n d s  
F o r  g r a s s e s . . . . . . . . . . . . . . . . . . . .  . 4 0  F o r  a l f a l f a  o r  t h e  c l o v e r s  .  . . . . .  8 0  

F o r  g r a s s  a n d  l e g u m e  m i x t u r e s  . .  6 0  F o r  s o y b e a n s  . . . . . . . . . . . . . . . . . . 1 0 0  

S o m e w h a t  l a r g e r  a m o u n t s  d o  n o  h a r m  a n d  i n  s o m e  c a s e s  m a y  b e  
u s e f u l .  
T h e  m o l a s s e s  m~y b e  p u m p e d  f r o m  a  d r u m  b y  m e a n s  o f  a  
s p e c i a l  m o l a s s e s  p u m p  a t t a c h e d  t o  t h e  s i l o  f i l l e r .  ( S e v e r a l  m a n u ­
f a c t u r e r s  o f  s i l o - f i l l i n g  m a c h i n e r y  m a k e  s u c h  a  p u m p . )  O r ,  a s  
t h e  c r o p  i s  p l a c e d  o n  t h e  a p r o n  o f  t h e  s i l o  f i l l e r ,  t h e  m o l a s s e s  m a y  
b e  r u n  o n t o  i t  f r o m  a n  e l e v a t e d  d r u m .  
T h e  c o m p o s i t i o n  o f  c o r n - s u g a r  m o l a s s e s  i s  a b o u t  t h e  s a m e  a s  
t h a t  o f  b l a c k s t r a p  m o l a s s e s  a n d  m a y  b e  u s e d  i n  p l a c e  o f  i t  i n  
e q u a l  a m o u n t s .  D r i e d  m o l a s s e s ,  w h i c h  h a s  a b o u t  t h e  s a m e  s u g a r  
c o n t e n t  a s  l i q u i d  m o l a s s e s ,  i s  e a s y  t o  u s e  b u t  m a y  c o s t  c o n s i d e r ­
a b l y  m o r e  t h a n  l i q u i d  m o l a s s e s .  D r i e d  w h e y  c o n t a i n s  a b o u t  t h e  
s a m e  p e r c e n t a g e  o f  s u g a r  a s  d o e s  l i q u i d  m o l a s s e s  a n d  h a s  g i v e n  
e x c e l l e n t  r e s u l t s .  E i t h e r  o f  t h e s e  p r e p a r a t i o n s  m a y  b e  f e d  i n t o  t h e  
s i l o  f i l l e r  o r  s c a t t e r e d  o n  t h e  c u t  m a t e r i a l  i n  t h e  s i l o .  
A l t h o  g o o d  p r e s e r v a t i o n  h a s  s o m e t i m e s  b e e n  o b t a i n e d  b y  
u s i n g  4 0  t o  5 0  p o u n d s  o f  d r i e d  w h e y  t o  a  t o n  o f  g r e e n  c r o p ,  i t  i s  
b e s t  t o  u s e  t h e  s a m e  a m o u n t s  a s  a r e  r e c o m m e n d e d  a b o v e  f o r  
m o l a s s e s .  
M i x  g r a s s e s  o r  l e g u m e s  w i t h  g r o u n d  c e r e a l  g r a i n s .  C o r n ,  
o a t s ,  o r  w h e a t  g r o u n d  a n d  a d d e d  t o  a  g r a s s  o r  l e g u m e  i m p r o v e s  
t h e  k e e p i n g  q u a l i t y  a n d  t h e  f e e d i n g  v a l u e  o f  t h e  s i l a g e .  A t  l e a s t  
2 0 0  p o u n d s  o f  t h e  g r o u n d  g r a i n  i s  n e e d e d  f o r  e a c h  t o n  o f  g r e e n  
c r o p .  A m o u n t s  u p  t o  2 5 0  p o u n d s  w i l l  o f t e n  b e  b e n e f i c i a l .  
T h e  g r a i n  p r o v i d e s  s u g a r s ,  w h i c h  w i l l  f e r m e n t .  F e r m e n t a t i o n  
i n c r e a s e s  t h e  a c i d  c o n t e n t  o f  t h e  s i l a g e ,  a n d  t h e  i n c r e a s e d  a c i d i t y ,  
i n  t u r n ,  i m p r o v e s  t h e  k e e p i n g  q u a l i t i e s  o f  t h e  s i l a g e .  T h o  s o m e  
o f  t h e  f e e d i n g  v a l u e  o f  t h e  g r a i n  i s  l o s t  a s  a  r e s u l t  o f  f e r m e n t a ­
t i o n ,  m u c h  r e m a i n s .  
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Bromegrass is slow to recover from harvesting. When this picture was 
taken, the swathe (at left), cut three weeks before, had developed very little 
new growth. Properly ensiled, bromegrass makes good silage. 
High quality silage can be made from soybeans if they are harvested when 
the green seed is at the hard-dough stage. At least 100 pounds of molasses 
per ton of silage must be added. Soybeans, however, yield only half to two­
thirds as much dry fodder per acre as corn. 
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T h i s  c r o p  o f  S u d a n  g r a s s  a n d  s o y b e a n s ,  g r o w n  t o g e t h e r  f o r  s i l a g e ,  w a s  c u t  
i n  m i d - J u l y  a n d  w i l t e d  a  s h o r t  t i m e .  T h e  s i l a g e  w a s  b e t t e r  t h a n  s o m e  o f  t h e  
s a m e  c r o p  e n s i l e d  a  m o n t h  l a t e r .  
A n o t h e r  a d v a n t a g e  o f  a d d i n g  g r o u n d  g r a i n  i s  t h a t  i t  h e l p s  
a b s o r b  a n d  h o l d  t h e  e x c e s s  j u i c e s  w h i c h  m a y  o t h e r w i s e  b e  l o s t  
f r o m  t h e  s i l o  w h e n  h i g h - m o i s t u r e  c r o p s  a r e  e n s i l e d  d i r e c t  f r o m  
t h e  f i e l d  w i t h o u t  b e i n g  w i l t e d .  C r o p s  h a v i n g  a  d r y - m a t t e r  c o n ­
t e n t  o f  l e s s  t h a n  2 5  p e r c e n t  w h e n  t h e y  a r e  e n s i l e d  u s u a l l y  l o s e  
s o m e  o f  t h e i r  j u i c e s  a s  s e e p a g e  f r o m  t h e  s i l o .  T h e  l o s s  r e d u c e s  
t h e  f e e d i n g  v a l u e  o f  t h e  s i l a g e  a n d  t h e  d e c o m p o s i n g  j u i c e s  r e ­
l e a s e  b a d  o d o r s .  
A d d i n g  2 0 0  p o u n d s  o f  c o r n - a n d - c o b  m e a l  t o  a  t o n  o f  g r e e n  
a l f a l f a  w h i c h  h a s  a  d r y - m a t t e r  c o n t e n t  o f  2 2  p e r c e n t  w i l l  r a i s e  t h e  
d r y - m a t t e r  c o n t e n t  o f  t h e  m i x t u r e  t o  a b o u t  2 8  p e r c e n t ,  a  l e v e l  
w h i c h  w i l l  p r e v e n t  s e e p a g e .  B u t  a d d i n g  g r o u n d  g r a i n  t o  a  c r o p  
a l r e a d y  h i g h  i n  d r y  m a t t e r ,  e i t h e r  b e c a u s e  o f  a d v a n c e d  d e v e l o p ­
m e n t  o r  b e c a u s e  o f  p a r t i a l  d r y i n g  o r  w i l t i n g  i n  t h e  f i e l d  a f t e r  
c u t t i n g ,  m a y  b e  d i s t i n c t l y  h a r m f u l .  I f ,  f o r  e x a m p l e ,  g r e e n  a l ­
f a l f a  h a s  a  d r y - m a t t e r  c o n t e n t  o f  3 0  p e r c e n t  a n d  2 0 0  p o u n d s  o f  
g r o u n d  c o r n  i s  a d d e d  p e r  t o n  o f  a l f a l f a ,  t h e  s i l a g e  w i l l  p r o b a b l y  
m o l d .  T h i s  i s  b e c a u s e  t h e  d r y  m a t t e r  i n  t h e  m i x t u r e  w o u l d  b e  
r a i s e d  t o  t h e  c r i t i c a l  l e v e l ,  3 5  p e r c e n t .  
W h e t h e r  a  f a r m e r  w h o  c a n  g r o w  g o o d  c r o p s  o f  s i l a g e  c o r n  i s  
j u s t i f i e d  i n  u s i n g  g r o u n d  c o r n  a s  a  p r e s e r v a t i v e  f o r  g r a s s  o r  
l e g u m e  s i l a g e  i s  q u e s t i o n a b l e .  I f  h e  h a s  t o  b u y  t h e  c o r n ,  h e  w i l l  
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Oats should be harvested for silage when the grain has reached the early 
dough stage. Because of the hollow stems, the forage should be chopped 
into short lengths and packed well. A preservative must be added. 
have to make a large cash outlay for 200 pounds of ground corn " 
per ton of green crop (3Y2 bushels of shelled corn). 
When corn is grown for use with grass or legume silage, the 
grain from a third to a half acre of corn will be needed to pre­
serve the silage from an acre of an ordinary grass or legume crop, 
such as a first cutting of alfalfa. To preserve first-cutting alfalfa 
averaging 6 to 7 tons to the acre requires 20 to 25 bushels of 
corn. The ears of mature corn usually make up 60 to 80 percent 
of the feeding value of the crop, the rest of the nutrients being 
in the leaves and stalks. In many cases, harvesting the corn crop 
for silage and using some preservative other than corn for grass 
and legume silage would result in more economical and better use 
of the crops. 
Mix grasses or legumes with an acid. Acid-preserved silage 
keeps well, but stock usually eat it with less relish than silage 
treated with molasses or ground grain. It may be made by either 
the A. I. V. method (named for the originator, A. I. Virtanen, of 
Finland) or the phosphoric-acid method. ­
The A. I. V. method requires the addition of strong mineral 
acids - usually a mixture of sulfuric and hydrochloric acids. It 
is patented, and permission to use it must be obtained from the 
holder of the patent rights. The amounts of acids needed are 
given by the company furnishing the material. 
1 4  
C i r c u l a r  N o .  6 0 5  
T h e  p h o s p h o r i c - a c i d  m e t h o d  r e q u i r e s  a d d i n g  e n o u g h  a c i d  t o  
t h e  c r o p  a s  i t  i s  e n s i l e d  t o  m a k e  t h e  s i l a g e  s t r o n g l y  a c i d  ( p H  3 . 5  
t o  4 . 0 ) .  T h e  a m o u n t s  r e c o m m e n d e d  p e r  t o n  o f  g r e e n  f o r a g e  a r e :  
P o u n d s  P o u n d s  
F o r  g r a s s e s . . . . . . . . . . . . . . . . . . . . . 1 0  F o r  a l f a l f a  a n d  t h e  c l o v e r s  .  . . . . . 1 5  

F o r  s o y b e a n s  . .  . . . . . . . . . . . . . . . . . 2 0  

M i x  t h e  p h o s p h o r i c  a c i d  w i t h  w a t e r  a t  t h e  r a t e  o f  o n e  p a r t  
o f  p h o s p h o r i c  a c i d  t o  f i v e  p a r t s  w a t e r  b y  v o l u m e .  A l w a y s  p o u r  
t h e  a c i d  i n t o  t h e  w a t e r .  N e v e r  p o u r  t h e  w a t e r  i n t o  t h e  a c i d .  T h e  
m i x t u r e  m a y  b e  a l l o w e d  t o  f l o w  b y  g r a v i t y  f r o m  a n  e l e v a t e d  t a n k  
o r  d r u m  i n t o  t h e  b l o w e r ,  o r  i t  m a y  b e  p e r m i t t e d  t o  d r i p  o n t o  t h e  
f o r a g e  j u s t  i n  f r o n t  o f  t h e  k n i v e s  o f  t h e  s i l o  f i l l e r .  
T h e  p h o s p h o r i c - a c i d  m e t h o d  h a s  a l l  t h e  a d v a n t a g e s  o f  t h e  
A .  1 .  V .  m e t h o d  a n d  o t h e r s  o f  i t s  o w n .  B e c a u s e  s t r o n g  a c i d s  a r e  
d e s t r u c t i v e  o f  c l o t h i n g  a n d  h a r m f u l  t o  e y e s  a n d  s k i n ,  p h o s p h o r i c  
a c i d  i s  l e s s  d a n g e r o u s  t h a n  t h o s e  u s e d  i n  t h e  A .  1 .  V .  m e t h o d .  I t  
a l s o  p r o v i d e s  a d d i t i o n a l  p h o s p h o r u s  i n  t h e  c o w ' s  r a t i o n  a n d  i n ­
c r e a s e s  t h e  v a l u e  o f  t h e  m a n u r e  a s  f e r t i l i z e r .  I t  h a s  b e e n  u s e d  s u c ­
c e s s f u l l y  b y  m a n y  f a r m e r s .  M o r e o v e r ,  t h e  a c i d  m a y  b e  m i x e d  
w i t h  t h e  c r o p  b y  b e i n g  i n t r o d u c e d  i n t o  t h e  s i l o  f i l l e r ,  p r o v i d e d  
t h e  m a c h i n e  i s  r i n s e d  t h o r o l y  w i t h  w a t e r  a t  t h e  c l o s e  o f  e a c h  d a y ' s  
r u n .  ( T h e  a c i d s  u s e d  i n  t h e  A .  1 .  V .  m e t h o d  m u s t  b e  a d d e d  b y  
m e a n s  o f  s p e c i a l  e q u i p m e n t  a n d  s h o u l d  n o t  b e  i n t r o d u c e d  i n t o  
t h e  s i l o  f i l l e r . )  
T h e  a c i d  s h o u l d  b e  p u r c h a s e d  f r o m  a  r e l i a b l e  c o m p a n y  w h i c h  
g u a r a n t e e s  i t  t o  b e  s a f e  f o r  a n i m a l s .  S o m e  c o m m e r c i a l  p h o s p h o r i c  
a c i d  c o n t a i n s  f l u o r i n e  i n  l a r g e  e n o u g h  q u a n t i t i e s  t o  h a r m  c a t t l e  
e a t i n g  p h o s p h o r i c - a c i d  s i l a g e  o v e r  a  l o n g  p e r i o d .  
F o r  t h e  p r e c a u t i o n s  n e c e s s a r y  t o  t h e  f e e d i n g  o f  s i l a g e  p r e ­
s e r v e d  w i t h  a c i d s ,  s e e  F e e d i n g  G r a s s  a n d  L e g u m e  S i l a g e s ,  p a g e  1 9 .  
M e t h o d s  T h a t  C a n  B e  U s e d  i n  E m e r g e n c i e s  
M o i s t u r e  m u s t  b e  c a r e f u l l y  a d j u s t e d .  G r a s s  o r  l e g u m e  c r o p s  c a n  
s o m e t i m e s  b e  e n s i l e d  s a t i s f a c t o r i l y  w i t h o u t  e i t h e r  a  p r e s e r v a t i v e  o r  
a n o t h e r  g r e e n  c r o p .  N e i t h e r  t h e  p r e s e r v a t i v e  n o r  t h e  s e c o n d  g r e e n  c r o p  
s h o u l d  b e  o m i t t e d ,  h o w e v e r ,  e x c e p t  i n  a n  e m e r g e n c y .  I f  o n e  o r  b o t h  
m u s t  b e  o m i t t e d ,  t h e  c r o p  c a n  s t i l l  b e  e n s i l e d  i f  t h e  m o i s t u r e  i n  i t  i s  
r e d u c e d  u n t i l  t h e  d r y  m a t t e r  m a k e s  u p  o n l y  3 0  t o  3 5  p e r c e n t  o f  t h e  
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weight of the crop. The crop should, however, contain as near this 
amount of dry matter as possible. 
The moisture in a crop to be ensiled can be reduced either by 
mowing the crop on a good drying day and letting it stay on t he 
ground for several hours, or by mixing dry materials with it. 
Determining dry-matter content. A number of mechanical testers 
for quickly determining the moisture in green crops have been put on 
the market. If one of these is not available, sample tests made in the 
oven a few days before the silo is to be fi lled may be helpful. 
A series of tests will show ( 1) approximately t he t ime needed for 
wilting, if that is the method to be used, or (2) t he amount of dry ma­
terial that must be mixed with the green crop. To make such a test 
Select a representative portion of the crop from three or four parts of the 
field. Harvest a few square yards with scythe or sickle. 
Chop fine and mix samples together thoroly. 
Weigh out 2% or 3 pounds of the mixture carefully (within 1/10 pound, 
or one ounce). 
Spread the mixed sample in a thin layer in baking pans lined with news­
paper. 
Dry in the oven of the kitchen range. For the first hour keep the tempera­
ture low enough not to char the paper (250 0 F.). After t he first hour 
keep the temperature at 2250 F . 
Continue to dry, preferably overnight, until after several weighings t here 
is no further loss in weight. 
The dry weight multiplied by 100 and divided by the fresh weight will 
give the percentage of dry matter. 
W ilting in the field (2 to 4 hours before ensiling) is sometimes necessary 
for grasses and legumes. It keeps juices from seeping from the silo and 
reduces the amounts of preservative needed. Here wilted alfalfa is shown 
being picked up from the windrow for silage. 
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T h i s  s w e e t  c l o v e r ,  w h i c h  w a s  w i l t e d  i n  t h e  f i e l d  u n t i l  t h e  m o i s t u r e  w a s  r e ­
d u c e d  t o  a b o u t  7 0  p e r c e n t ,  m a d e  g o o d  s i l a g e .  E i g h t y  p o u n d s  o f  m o l a s s e s  
p e r  t o n  w a s  a d d e d  t o  t h e  c l o v e r  a s  i t  w a s  p u t  i n t o  t h e  s i l o .  U n w i l t e d  s w e e t  
c l o v e r  m a k e s  w a t e r y ,  i l l - s m e l l i n g  s i l a g e .  
W i l t i n g  t h e  c r o p .  T w o  t o  4  h o u r s  i s  u s u a l l y  l o n g  e n o u g h  t o  w i l t  a  
h e a v y  f i r s t  c u t t i n g  o f  a l f a l f a ,  w h i c h  m a y  c o n t a i n  o n l y  2 0  t o  2 4  p e r ­
c e n t  o f  d r y  m a t t e r .  S w e e t  c l o v e r  o r  s o y b e a n s  m a y  n e e d  t o  b e  w i l t e d  
f o r  5  t o  6  h o u r s .  S o y b e a n s  a t  t h e  b l o s s o m  s t a g e  m a y  h a v e  o n l y  2 0  t o  
2 2  p e r c e n t  o f  d r y  m a t t e r ;  b u t  w h e n  y e l l o w  l e a v e s  s t a r t  t o  d r o p ,  t h e  
p l a n t s  m a y  b e  d r y  e n o u g h  n o t  t o  n e e d  w i l t i n g .  
M o i s t u r e ,  h o w e v e r ,  i s  l o s t  r a p i d l y  o n  a  g o o d  d r y i n g  d a y ,  a n d  a  c r o p  
m a y  b e c o m e  t o o  d r y  i f  i t  i s  m o w e d  t o o  l o n g  b e f o r e  s i l o - f i l l i n g .  
W h e n  n o  p r e s e r v a t i v e  i s  u s e d ,  t h e  w i l t e d  c r o p  m u s t  b e  t h o r o l y  
p a c k e d  i n  t h e  s i l o .  I t  i s  b e s t  t o  c h o p  t h e  c r o p  f i n e  a n d  t o  c o m p l e t e  t h e  
f i l l i n g  w i t h i n  t w o  d a y s ,  r u n n i n g  i n  2  t o  3  l o a d s  o f  u n w i l t e d  c r o p  l a s t .  
T h e  a d d e d  w e i g h t  a n d  m o i s t u r e  o f  t h e  u n w i l t e d  c r o p  w i l l  p r e v e n t  
e x c e s s i v e  s p o i l a g e  i n  t h e  s u r f a c e  l a y e r s .  
A d d i n g  d r y  m a t e r i a l .  C o r n  s t o v e r ,  h a y ,  s t r a w ,  o r  g r o u n d  c o b s  c a n  
b e  a d d e d  t o  t h e  g r a s s  o r  l e g u m e  u n t i l  t h e  t o t a l  d r y  m a t t e r  m a k e s  u p  
3 0  t o  3 5  p e r c e n t  o f  t h e  m i x t u r e .  T h i s  i s  a  f a i r l y  s a t i s f a c t o r y  w a y  t o  
g e t  f a i r l y  g o o d  k e e p i n g  c o n d i t i o n s .  T h i s  m e t h o d  m a y  b e  u s e d  w h e n  
i t  i s  d e s i r a b l e  t o  g o  a h e a d  w i t h  s i l o - f i l l i n g  e v e n  t h o  t h e  h u m i d i t y  i s  
s o  h i g h  t h a t  w i l t i n g  m a y  b e  i m p o s s i b l e  o r  v e r y  s l o w .  
I t  m a y  b e  n e c e s s a r y  t o  a d d  3 0 0  t o  4 0 0  p o u n d s  o f  d r y  m a t e r i a l  p e r  
t o n  o f  g r e e n  c r o p .  T h e  a m o u n t s  c a n  b e  c a l c u l a t e d  b y  e s t i m a t i n g  t h e  
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dry-matter content of stored stover, hay, straw, and corn cobs at 85 
percent (the dry-matter content of stover standing outside in shocks 
may be only 65 to .70 percent). 
Tho silage will probably keep better if enough dry material is 
added to bring the total dry matter up to the recommended level, it 
may not be of high quality. Furthermore the materials added are not 
likely to increase the feeding value of the silage greatly. In fact, good 
hay may lose some of its value because of the nutrients destroyed in 
fermentation. 
Other Methods 
Several other ways of treating grasses and legumes for ensiling 
have been tried. 
In carefully conducted tests, a commercial bacterial culture, either 
with or without salt, failed to improve the silage.1 Salt has but little 
value as a preservative for silage. Lactic acid cultures, too, have 
proved unsatisfactory.2 
When applied at rates of 10 to 20 pounds per ton of green crop, 
urea (or a commercial, powdered form of urea known as "262") seems 
to have some preservative action.s Applied in larger amounts, it may 
make the silage unpalatable. 
Best Ti~e to Harvest Different Crops 
As already pointed out, it is most important when making grass 
or legume silage to cut the crop when it contains the right amount of 
dry matter, 25 to 35 percent. If cut before they are mature, most 
grasses and legumes contain too much water for good silage; either 
large quantities of juice will seep from the silo or the silage will be a 
soggy, unpalatable mass with bad odors. When crops are ensiled too 
ripe or too dry, the silage molds. 
Alfalfa , alsike clover, red clover. For these legumes a medium-to­
late haying stage is best; that is, when they are well advanced in 
bloom. Unless special precautions are taken (see page 18), these crops 
should not, as a rule, be ensiled when very wet with rain or dew; the 
leaves hold so much water that silage made from them then will be 
too low in dry matter. 
Cereal grains . Barley, oats, rye, and wheat should be ensiled as 
1 Minnesota Agricultural Experiment Station, Bulletin 360. 
2 Massachusetts Agricultural Experiment Station, Bulletin 425. 
3 In tests made by the Massachusetts Station, however, urea proved entirely 
unsatisfactory as a preservative for silage. 
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s o o n  a s  t h e  s e e d  h a s  r e a c h e d  a  s t i f f - d o u g h  s t a g e .  E a r l i e r  h a r v e s t  m a y  
b e  d e s i r a b l e  i n  d r y ,  h o t  w e a t h e r .  
G r a s s e s .  G r a s s e s  i n t e n d e d  f o r  s i l a g e  - b l u e g r a s s ,  b r o m e g r a s s ,  r e d ­
t o p ,  t i m o t h y ,  a n d  m i l l e t  - s h o u l d  b e  h a r v e s t e d  i n  l a t e  b l o o m .  S u d a n  
g r a s s  s h o u l d  b e  h a r v e s t e d  b e f o r e  i t  h e a d s .  
S o y b e a n s  a n d  c o w p e a s .  A  g o o d  h a y i n g  s t a g e  i s  b e s t ;  t h a t  i s ,  w h e n  
t h e  p o d s  a r e  f i l l e d  w i t h  g r e e n  s e e d  i n  t h e  h a r d - d o u g h  s t a g e  a n d  w h e n ,  
i f  c u r e d  f o r  h a y ,  t h e  d r i e d  s e e d  w o u l d  b e  m o r e  t h a n  h a l f  t h e i r  f u l l  s i z e .  
S w e e t  c l o v e r .  T h i s  c r o p  i s  b e s t  e n s i l e d  i n  f u l l  b l o o m ,  b u t  i n  o r d e r  
t o  p e r m i t  a n o t h e r  c r o p  t o  f o l l o w  o n  t h e  s a m e  f i e l d ,  i t  i s  s o m e t i m e s  c u t  
a t  a n  e a r l i e r  s t a g e  a n d  a l l o w e d  t o  w i l t  f o r  2  t o  5  h o u r s  b e f o r e  b e i n g  
e n s i l e d .  
P r e c a u t i o n s  A r e  N e e d e d  
M a k e  p r e l i m i n a r y  d r y - m a t t e r  t e s t s .  T e s t s  m a d e  m e t h o d i c a l l y  a  
f e w  d a y s  a h e a d  o f  s i l o - f i l l i n g  m a y  s a f e g u a r d  a g a i n s t  p o o r  q u a l i t y  o f  
s i l a g e  o r  c o m p l e t e  l o s s .  
P u t  c r o p  i n  s i l o  a s  s o o n  a f t e r  m o w i n g  a s  p o s s i b l e .  C h a n g e s  i n  t h e  
w e a t h e r ,  m a c h i n e r y  b r e a k d o w n s ,  o r  o t h e r  d e l a y s  w i l l  l o w e r  t h e  q u a l i t y  
o f  t h e  s i l a g e  i f  m u c h  \ ) f  t h e  c r o p  i s  m o w e d  i n  a d v a n c e  o f  s i l o  f i l l i n g .  
W i l t  t h e  c r o p  w h e n  n e c e s s a r y .  S e e p a g e  f r o m  t h e  s i l o  a n d  t o o  m u c h  
j u i c e  i n  t h e  b o t t o m  o f  t h e  s i l o  c a n  o f t e n  b e  p r e v e n t e d  b y  w i l t i n g  t h e  
c r o p .  W i l t i n g  i s  n o t  r e c o m m e n d e d ,  h o w e v e r ,  w h e n  i t  i s  p r a c t i c a b l e  t o  
h a r v e s t  t h e  c r o p  a t  t h e  r i g h t  s t a g e  o f  m a t u r i t y  t o  a v o i d  s e e p a g e  a n d  
e x c e s s  j u i c e .  I t  r e s u l t s  i n  l a r g e  v a r i a t i o n s  i n  m o i s t u r e  c o n t e n t  a n d  
l o w e r s  t h e  g r a d e  o f  t h e  s i l a g e .  
D o  n o t  e n s i l e  a  c r o p  w e t  w i t h  r a i n  o r  d e w .  W h e n  s u c h  c r o p s  a s  
a l f a l f a  a n d  t h e  c l o v e r s  a r e  e n s i l e d  w i t h o u t  h a v i n g  b e e n  w i l t e d  a n d  
w i t h  m u c h  w a t e r  c l i n g i n g  t o  t h e  l e a v e s ,  t h e  s i l a g e  w i l l  p r o b a b l y  b e c o m e  
s o g g y  a n d  u n p a l a t a b l e .  E v e n  t h o  s o m e  d r y  m a t e r i a l s  a r e  a d d e d ,  t h e  
q u a l i t y  o f  t h e  s i l a g e  i s  n o t  l i k e l y  t o  b e  a s  g o o d  a s  i t  i s  w h e n  t h e  c r o p  
i s  p u t  i n t o  t h e  s i l o  w i t h o u t  a d d i t i o n a l  m o i s t u r e .  
U s e  a i r - t i g h t  s i l o s .  I f  s i l a g e  i s  t o  k e e p  w e l l ,  a i r  m u s t  n o t  g e t  t o  i t .  
G r a s s  o r  l e g u m e  s i l a g e  c a n  b e  s a t i s f a c t o r i l y  s t o r e d  i n  e i t h e r  a  t o w e r  
s i l o  o r  a  w e l l - b u i l t  t r e n c h  s i l o .  T h e  w a l l s  a n d  d o o r s  o f  t h e  t o w e r  s i l o  
m u s t  k e e p  t h e  a i r  o u t .  A  t r e n c h  s i l o  m u s t  b e  p r o t e c t e d  b y  a  c o v e r  
t h a t  w i l l  b o t h  k e e p  o u t  t h e  a i r  a n d  w e i g h t  d o w n  t h e  s i l a g e .  S t r a w  a n d  
a  t h i c k  l a y e r  o f  d i r t  m a k e  a  g o o d  c o v e r i n g .  S t a c k s  o f  s i l a g e  l e f t  u n ­
p r o t e c t e d  w i l l  s u f f e r  c o n s i d e r a b l e  w a s t e ,  a s  a  t h i c k  l a y e r  o n  t h e  o u t s i d e  
w i l l  r o t .  P e a v i n e  s i l a g e ,  w h i c h  i s  c o m m o n l y  s t a c k e d ,  i s  a n  e x c e p t i o n .  
19 Grass and Legume Silages for Dairy Cattle 
Feeding Grass and Legume Silages 
Silage made from a grass or legume may be fed in the same way as 
corn silage. When it is fed for the first time, however, the cows may 
need several days to become accustomed to it. Since it is more laxa­
tive than corn silage, it is best to feed it in small amounts at first. 
Although satisfactory results have been obtained when grass or 
legume silage is used as the only roughage, most investigators who 
have tested it in feeding trials recommend that some additional dry 
roughage be fed. When A. 1. V. or phosphoric-acid silage is fed, it is 
best to use liberal amounts of legume hay, which is high in lime, or to 
add 4 ounces of ground limestone to each cow's daily ration. The hay 
or the limestone will neutralize the acid. Silage which is so acid as to 
be unpalatable may be treated after removal from the silo with 10 
ounces of air-slaked lime or finely ground limestone per 100 pounds 
of silage. 
As a rule, grass and legume silages are 10 to 20 percent lower in 
total digestible nutrients than corn silage (see page 6). Therefore when 
substituted for corn silage, they must be fed more liberally, or other 
feeds must be supplied in larger amounts. Also since the composition 
and feeding value of different lots of grass or legume silage vary more 
than different lots of corn silage, and since their dry-matter content 
changes rapidly before harvest, the ration must be adjusted in such a 
way as to take care of this variation. 
Since grass or legume silage usually contains more protein than 
does corn silage, the percentage of protein in the grain mixture 
may be reduced when these silages are fed liberally. If, for example, 
a grain mixture containing 16 percent total protein proved satisfactory 
'when corn silage was fed, it is probable that a mixture containing 14 
percent total protein will be satisfactory when grass or legume silage 
replaces corn silage. 
Refilling Silos 
A silo partly filled with grass or legume silage can be used also for 
corn silage provided all spoiled silage is first taken out and the surface 
of the silage left in the silo is made even and solid. 
Gras es and legumes may also be put in a silo already partly filled 
with corn silage. 
T U R N I N G  L E G U M E S  A N D  G R A S S E S  i n t o  s i l a g e  
i s  a  g o o d  w a y  t o  e x p a n d  t h e i r  u s e  o n  m a n y  
I l l i n o i s  f a r m s ,  w h e r e  t h e y  a r e  p l a n t e d  m a i n l y  t o  
i m p r o v e  c r o p p i n g  s y s t e m s  a n d  p r o t e c t  s o i l s  
a g a i n s t  e r o s i o n .  
W h e r e  t h e  l a n d  i s  h i g h l y  p r o d u c t i v e  a n d  
e r o s i o n  i s  n o t  a  p r o b l e m ,  f a r m e r s  n a t u r a l l y  p r e ­
f e r  t o  g r o w  m o r e  c o r n .  O n  s u c h  f a r m s  i t  i s  
p r o b a b l y  m o r e  p r a c t i c a b l e  t o  u s e  c o r n  f o r  s i ­
l a g e  t h a n  t o  g r o w  l e g u m e s  a n d  g r a s s e s  f o r  t h a t  
p u r p o s e .  
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